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(54) MULTIWINDOW CONTROLLER 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a multiwindow 
controller which can display more windows at the same 
time although an image memory has smaller capacity and 
can be suppressed low in cost 

SOLUTION: A resolution-lowering process part 113 of a 
multiwindow controller calculates a coefficient (k) 
satisfying (ky<a~p) and (k.z<x-y) and outputs it to a 
decoding process part 111, where y is the data transfer 
speed needed for R/W of expanded data when a 
compressed digital video signal 101 is expanded without 
being thinned out, (z) is the amount of data, a is- the 
maximum access speed of an image memory in the 
device, (x) is its maximum memory capacity, p is the 
data transfer speed needed for R/W of graphic data, and 
(y) is the amount of data. The decoding process part 111 
at the time of expanding the mentioned video signal 101 
thins out the video data according to the accepted 
coefficient (k). 
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4. RigiStfRkcDjKttJ 

-haSO < 9 4 > KfiR £ V v{\ x - * ft CO 

ffi jStfp h * If ^ > WBMRx- * * £ fifcr £ KHz ffl ^ * 

S r ISBIS«ftkj £StfJi-&* ,I<0*£\ 

k ■ 2 < x - y ■ - * ( 2 ) 

S:»fci-k(?>«Sr, r l-*l/2—l/4- 1/ 

1 6j tv^«t/h*< L^fc^-T&o ±SBfc^L 

fc»ii£*^vc riagi*ffi«k'j ^mr&fc. r k 

= l/2j kteh* *ys^/w«H» 



&£«?&k(Ju ftK r 1/2 j kftofc, ate, 

1 1 Ocold^o^T. H5S:#BaL**<felttW&. 

[004 5 ] IMute. {BlffflWttK9[«II L 1 3(4. 
fcStiU ?W^OK^f,PS!140IZ/Ta-K 

40 ^B^x-^^IJB^SWffiSrSttWW* (S501- 
S 5 0 3 ) . ffiW^t«t«ffl 1 1 31±. •<> 

ffla*£*rt>5<p£¥rjj^6 ( S 5 0 4 ) . 

[0046] mz. {mm$m»i 1 3»±. 

50 kS:3*aj^r«> (S505-S5 13). 
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[0047] sfefc. w&mtwmi 1 3«. *tBL 

fclBRISflafckt^n-HjBillgBl 1 ICtBSsrti. i 
ixkiiO, t*3-FM«*1 1 Hi. Hgi*««l*9GSfc 
f^{S514). KttXWiSl 1 0(4. 1 $H* 

(;(S5l 5— S 5 1.6) ±E«ta £»5IlJ\ 
[0048] tLhcoi o *goisJEMBfc*»*** 
-f y K^WJ«K« 1 0 014* l)ftft*EaS 1 1 0**5— 
1 6 01£#ft&m^^ffi&» 1 3 0tf)IE«8 

k**T*&£. 

c 2 ) *iobbhm4 . imasttWJB 1 a**?^ 

*tU ^ ^ ^ 2 o<7)iftt ( MI) 

[ 0 0 4 9 ] SI 6 44. *!|JfcifBJBfct5itl> v;^^ -f > 20 
K ^cO^k^JT* 0 . ffliffi 1 0 OftiRSiSflJ^ 4 V H 
^ 1 1 4 y 6 1 & . ^^^>61 

<OBS*»(i. T'/^yp^i 1 fcMt 14 40X8 1 0 

^ y y b' ^MffiSS 7 o o <o«ftya ^ ? Ht* 
6. *KS700i4, »1«««IS»7 10. $2 KM 
MJ{7 2 0, IEttttl-3 0. ^f-^-f XF^IBJWW 
7 4 0. ^MfflKB 1 5 O&l/^r-^X 1 6 Ofrtyffi 

W««7 1 0k»2W««!aa(7 2 0fcSrffl|iT^&, 
CiltC^D. ^f7 0 0tt Mitf. TVtDVD^ 

ikSr*Iflftr«. 

[0050146. «1«E«J«WI1W7 10(4. E^^tl 
^f^y^/«!ii^7 0 1 «:SWftf1\ »2Wt«ffl!JI 
gtf7 2 0&4, ffi»$nfc'5'^^^«WlfS#7 0 2Sr« 
-ft^2o^fa^70 1ZIV7 02?: 

»14. fttCl 920X 1 080 [BW 3 SBltt 

twaffl*7 iod a^MtuMrenKAWBSFi 1 ok 

Sil/CT w ^l^fftfS^ 7 0 2 CS-3< ^ U 
[00 5 1 ] OTT14. #3*aSWB»^*3*t&» i 

flgf£7 i o^«fiEtcov^. MEB*flWBa»i i ot m 
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fc. «l««WHa»7 1 014, ^-KJffiBlWl 1 1 , 

[0052] ^mimmz&wx . r =1- Ksaaiw 1 1 

1 14. EEtBSiifcT -f S^Hft»«^7 0 1 «:BBI& L 
HBttffil 3 0fc«tt^&IRC»^&-r-^KlSS3*Ktf 1 

[0053] i&mmimmm i 3(4. wgeflM^bW: 

aW113 ^ -r "/ 9 xfflfflM 12 0^ fe«*i-#(t 

b" 7l^»l^ [Gbyte/secJ Jtff- ^ly (Mbyte) 
ft^T. iS2«l«iD!«»7 2 0^6tr^ hU-b^CGby 
te/acc)at/T-#ftw[Mbyte)fe*»tf+ttS. 5 fet-. 
«W«-ftafiaffl7 1 3J4, ^ra-HJafflffll 1 
iy ^ ^— h ^ [Gbyte/secjar^T— [Mbyte) SrSW 

[ o o 5 4 ] *i3. m%mwmm7 1 3«u mseffiw 

.flMtaBlfP 1 l 3 t >r v F ^UM^ 1 

4 0*^, ft^T ^ -b XSK « [Gby te/sec) atKf Sit* 
3lx [Kbyte) JJLt^* t^S k , *KilS 

Jgfig^t5tt^ffiW#ftMSfi7 3 3(4. H*1EI«MflMb» 

fflgpi i 3 fciswr. * ( i ) aix* ( 2 ) izM^x 

k • 5*<a-5 • • • (3) 

k • w< x— w * • ■ < 4 ) 

[0055] S52tt««iSiaff7 2 014. ^ 1 Wrt»«yi« 
7 1 Oka6*»W4Mtaift-CA-5. »2iJMW!| ! a»7 

h^hf-^lw^l WlftJ695« 7 1 0 fcffift^ ^> ♦ 

-?A>w * y v vmwm 4011 ssi wmmm 1 1 
0 msm 2 1 2 0 t t . mrK«t*:T ^ -t 

xm&a (Gbyte/sec]ai>'IEt8S*xlMbyte) t . "ril-P 
[0056] **tKE?lKtC3&^&v;^-^ < yv 

vmmgmii oo,«c*i titmwM&7 1 0 <?>mmz 

|29co:7n— f-^-M4. 15IHSI5^y o— a— 
hkS*MW4R|ti*lSTft-5 a mZt^X^htilt, W> 

2 wflwaya* 7 2 0 a* t ?r v /t^»i7- ^ t-w-r 

b'^ hU— h 3" [Gbyte/secJ k-r—^ftwtMbyteJ SrSH* 
fKt&jft (S90 1 ) k. ia5l*ffi»kfc*WT&l6 
CC. 5Wb'7bV-h^( Gby te/sec ) k -r — (Mb 
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y^W^MLX^hZtizX^X, td)faW*JM:-9Tn DTVfI##r£gfiU JBSSilfcT-f 

Z>£X'»>& (S902. S9 03. S904, S90 fcttUtiLTRftftHMfl 1 lOfcHtt-*-*. 3 HD 

[00 5 7]&}3, *3Wt#ttC*Vvni. fflttttjty V-fayH. HDTV£ft£gJfflI-$-& fc* 

fc. *2WrtM8ffl»7 2 0*JJt*lllB|S3*v5r^T«« JIBi**, ^t-**^57* v^SMMWl 2 0te 

mff—rmtf. mz srvy/x-fi— com^mLtt i o o e 2 ] 

i:, f.y M^-h/9St/-r-^fiyi:5:S^(i, SSI VK^WiWSiBi. ft 1 *»J /MMW'-** 

n*#5ii w 7 1 o «nRK ( i ) ss&t* ( 2 ) awsfr? & m i ^js^at . * 2 * y ^;m«T- * 

«2«!{KA»ffi7 2 0 3^. &*2£j#fRfc. *lAtf»2^^Ri:><;MSttS 

k-0<a-r • • • (5) *i*K**Ri:. *1» »24«#»fcJ:i54*S*l* 

& V M1,M2*V ^*-*vHi«T - * £ •efL-miEflm&fc 

k- y <x-z ■••(6) ts3i-*-&1E3mtl: . Ktt^SfciaiSfifcJS 1 , 112 

r iwi*saaij feKff^-iifckUTfciw k »2^^vK^t*n-eh4KRr*-*j: a 

[00 58] Sfclc, _hgB<7) flWi*—#fc*}»* ^»J^#Si, *life«#atJi 0*J«Jf*i.6»l3r>J 

* r WI3IS«»j fc5*fH-4*£fcBt4>'f. ftlttfUQ 20 ^/UW»-f-^fc:fl(*tf«y bU-hfc, f£2£j£^& 

HRS57 1.0, aS_2efe«6J!USS87 2 0<0jK2rfc*SVvC TJ1 liZk V&i&ZtLh^XViS+frmt&r-flZtt&Vv 

OOll, OUR (MBA) *^y|/f">-f S<^^< i i>-2rK*JLT, f-^iwfWsnfcS 

IS 1 &.WBmm7 1. 0*<t-?^* 16 U s&2* U ^^<IH»T J; 

o n^-fmmz&v&mx-Mi^ii®® 1 3 0 <oe« pg^at; feti*. & . 

SSMc J6 t X Bftffi 1 3 0 fcK**- 6 * 'J ^VMttfll-r 10 06 3] ZillcX'O. mi^rV ^-JvHlffiT- * t 

-^^H'M-TI>«T', J: r )i)>%:^Sm®&C03£,i&&l 3 tR& t'-y bV-h t . Jf52:*ys^;l/««x-*Cffi.& 

IfiicLT, 3*b*ft<fP**,rfc**C&S. 30 R*tf**T?*xa**tt£fc^J: ft 1 , 

[ 0 0 5 9 ] Srfc, iffiOSWWBHKNi. <T t>— *t«Ur T-^fttMB-f* J: 

» 1 1 1 ^ttom-fbtpiff 1 1 3ft>6m3i*ffft r k = a chww-sot, tie** o , ^£wsig®s<7)teit^ 

Ltzm\%Wfckcr>j&jk0)mz* ffl*.l£, rnXmRXfilif [0O64]tt, fltriEWS^RIi, msiM.±r^^X 

= i/i6j tv^ffi^T'fco-ctJ:^. «^^-i>ie<o^-^«gaijar«i:irieausf»ijfti#afc:J: o 

[0060] tti, ±immwmtm 1 1 3i±, ragi si2^u^;piiffi7 : -^S:iiS!^ii5-r!^i7-'-^«cj*3i 

#f*Sck^ti5a.t>'7 r 3-F^IfiSI5i 1 l^(UA?rl Sti&^SUt'vM — h£/9. «l=i-y^/Hi(ft 

«0-C»i^r < , l®Jz*)m\ mfflmx.lt I f>J: 0 *V ^^fSl iTK«^;«iJffll#Sfc J: 0 m 1 * 'J ^'^Hift-r- -9 Sr 

^. 3«>*i. ±KI8tBKB2T«. RlKS)im7 1 rfc^Sfc. r <a -$ v X(±/9 <« -r tiftfe-fj; a 

0**, sfy^rt'Btfl-r-^ J: 3 tefllfRL (c, ffl , »24j«*Rfi:»t"C. ■f r -^*Oi^J«*i 

^>A<, m 2 BSW««!iagP 720t, * y ^'^^Bfilv 1 -^ /l» 1 3f >J ^yHifift7*-^ X«SS 2 * y y'^l/Hft-r 

mm± . hdtv ^nm^mm t *rr t sntHA^ tis [ o o 6 5 ] «t "j , * 1 * y summit-*- ^ t 
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it IX. »l^uy^/PBH»^-^X»4W2*y^;l/ 

T\ J: *J . ^fc^KaSfc^^RT* 0 

J: D£<*wW-^ < yyy?^^m^zL. ax 

[00 6 6] 1WB3S1* »2£«f«li, JESI 

(1/K) HSU K>1 ) fcH^IV^TW'SS^SiPfc: 

* t a * -c , «s we- p ^ ^ *as?sHn^ 1 s joa* shr 

LTWSR-TS^fc^fllt^*. ffiSSRl. ^2 

- h-co«*iipT#W L . llWE»«*RMU » 1 *>*>»4 
^=e-h'*>felo«:aiRUT. »l±*#«fc*fbT» 
>7<U Kldfe«*axii»2*l«#RI±. ft HE- FT 
<i\ H**IW9Kwk&<W>WU ft2^-F-Cl±, K 
**2#<s01ISBUvc««U »3*-l^<N4. 
4#0 1ffl3h»vCtf«U »4*-KTl4. M*£ 1 6 

jfcr) i ragi v \x #ss-r s i o izmfsttt c k h „ 
*— b\ l/^iarai***-**-^ 1/1 6*-iH§i*-r 

«rsea**j»¥aii. »i*t«*Rx»4»2£*# 

R*e J: 0 , fflSRjWagisWxfc* 1 * U 

iag|^?tai** : fflBli-&c:t^J:0. S5 

i * »j i/^m«T r -^x«ag23ru ^/hmrt*-* 
[0069] iixtw i o ; ragi*'»nfcwi«iT-^^*j& 

*/MlDW-*t£lS*6»2*fc*Rfc* ftl&t/ft 
2a£jfi*Btt>'<^««&iifciBtt¥«i:. SI. 
h£^R££iiS;S;h.&ftK a5 2*»J^iHB«7 r -^?r 
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2 0 

ttSiifcSSl . *2*y^/WB«7 ? -^Srij8A|l. , iU, 
f-fX7V>f±^*K »2^^VK^fc*ft.-rii«* 
J: iWUrTiWSiWW^St . « 1 *Rfc <fc 94iJ& 
StL&ffil^Uy^ii*^^^-?*-^*^. ?S2il 
rit*a£J: 9£jfc3;h.£*2#.y y^UM^-r-^^ 
-^Jtfcfc***?-****, Ktt*R*>fiMS**ffl£ 
»K W2*ift*R^^<i:<t-t>-Sf^« 
LT, f-'-^i^ffiUlESilfcRl . »2*y ^vHifld 

10 [0070] ztilzk o . is i * u y^;nr«x-^^ 
^ * k » 2 .-t y ^ vi"ffl«T - ^^ox-^fi^^o 

1 . JS2***R^*< k b-h'lzNLX . x-^tt 
tOiSHBStifcSSl. *2*»jyt^i«f-^iS:Mt 

T-J> OWfes J: 0 * < iOv;l/if- »]"^ 

[ 0 0 7 1 ] § ^c, miiaPIS^Rii. WBE8B*#R^ 
E«^S^x, »2*y^l/B*v f --^^T r -*a$' 
20 y, ffil*y^/Up»T-^^r-^aS:zt-r4 
k. z<x-y. Xtt. y<x-zSSfetJ;9f:, ffi 
1. W2*flt#R^WLT. 7--^JtcO«*"$*TJtaEl 
^ y x^/uiffl^T- ^ Xfi?£ 2 ^-.y ^^/HiBftti-r - ^ £ 

[0072] Clix^J: 0 . * 1 * y ^^ffim-r-^^ 
t - 9 M z k m 2 y ^/kM^r- 9 Of - ^ lyo 
.fn#. K«*R^E«»*xS:IBiflrVU3fc:. SL 
»2^flll*RteSLT, ?-^fttfO«*Stifc»l*y 

i?+ji>m&"r— 9 xi±m 2 * y y^uuDMftTr — ^ 

[0073] 3 ^HHWa&vyHf-'V ^l^ifiiJ 
■1»3SW4. ? 4 isf)VTVI f zttm'ti>~?)l^?7 ilsYV 

tit^u 1 ; x^wHfa-r— ^ s as 
i4=j£#Hk. ^57^ -j/?^iB«s±k-rsfiS2 3ry 

^;HB« hm2 iflt*R k . fiS l At^ 
40 Jp24**Rk^^*«3ftfcE«*Rk, Wl, W>2 
^jilt^Rtei^BKSix&JBl , aS2^y^/Uiffi|-»-r 
- * * ^ii^fBti^Rtrte^ * ft^R k . IBte^ 
SCcIB«Sttfc*K »2*y^;WM«r-^SS8«^ 

7L^-f ft J; -3 Wffl-t 5 StSBiIW^R ml 'AiwL^H 
lz i 0 £f£ S it !> « 1 * y ^/UWtt-r - ^ t=« & t* v 
h^~hk, «2i«¥Rfc:J: , 5*«S<x&W2*y> ? 

.yhWb^ Ett^Reoft^T^-t^aKSrtti^v^ 
50 J:-3te, »1, »2^**R^*<kfc-*tc«L 
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[0 0 74] initio, HDTV^f-f^^TV 

i * y ^^a«T- ^cffi & t> h u - h 

[00 7 5] 4^, **HH{cflii^f.i>^yp^(ij W | 
^SrWHW-TSv;^^ -r >-K^ttW»r*oT. DOS 

*A«*^-#*£jft**»2^4Wfc. Sfn&lXlg 
2*j«^Ht^s:^SSRSfi % »12&tXiS2^y^;Hi 

J:>3^J««fi*»l. *2*»jy^iB«-f-^t*ti 

tufc»K tB2^y^+;PW*T-^t«^a}L, t-y 

S^ct 0*JS;Sii*#2*U ^^wWftT-^^f-* 
UK «524fit#S^4:<kfc-*fc*tL 

t; f-^4^ffl3K?ixfcasi . SB25i-yy^yWffi«f f 

[00 7 6] ^ti^iO, HDTV^f^yWTV 
twiJtt&SI *U ^Pa«f f -^«0'T-#44:»23f 
US>^;U««x-^^7'-^fi^^tfT-^fl^. lets 

1 . » 2 * y x-f/Hif&x- * £ £ i 3 WMUrf 

[hi i %wm i W3*t*^f"> -r y h»>*ij«h«b 
i o o ^ta^ru 7^at* h # 

cm 3 ) Bft«5!uiffli i o^p$B^tg^n-/^[ar$) 
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[04] <a)M\ 8H#x87-f y<OiB*^ny^*»fc 
&• (b)l±, 81^x8 5^ y^B$rD7 ^H4I 
CH5 3 ^Sfi^BS 1 twi5tt^B*^jtPIgp 1 1 

[H6] sbi otc s mm^mn*? lm* 

[07 3 *tt»JB2*lAftliV^^^>'K^!|iiJ«»a 

io 7oo<7)stg7'D^^[ar*>£. 

[198] M1IMWHV7 1 0^f¥*ffi^«egyQ.y^H 
[139] »llBWI«aa9S7 1 OcO^OSith.*^-yn 
CHI 0] 2oW-r y H^£*^&fflffi<9HW£S 
[01 1 3 fl£*iS»^"7;u^^ < > H^WJ«3gH<o«Sg 

20 11,12 

6 1 *!m>H^ 

loo, 700 ^/^^^yv^mm^m 

1 0 1 ffiWSJxrtrr 4 S^/Mft«ft-*§- 

102 iif-^ 
1 1 0 BMfeKPiaB 

1 1 1 T^-Fjaasw 

112 . $>-f^» 
113, 713 {KfiWIftOaaf 
114 j**y 

30 1 20 -y^^Sftaa? 

13 0 IQttffi 

14 0, 740 v/l^^M ^h^MWSB 

i 5 o s^was 

1 6 0 t — 

7 0 1. 7 0 2 EBShfcf -f S^WBiflHI-?-- 
710 

7 20 m2W^ISl5 
110 0 a > K^*iJW3SK 

110 1 JEfflSft*: r 4 ^/W«<3¥ 

40 1 1 0 2 ttflitirtK ifflB-r-* 

1110 f^-K^iai 

1120 ^7 -f ^?*8hisp 

1130 lafiggp 

114 0 v;Uf^-f >'H' 

115 0 ft^ftQfflfffi 
1160 T-"-^y\^ 

117 0 
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